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IN THE CLAIMS : 

Claims 1-8 and 10-13 have been canceled. Claim 9 has been withdrawn. Claims 14, 18, 
19 and 20 have been amended to be in independent fomn and to incorporate all of the limitations 
of the now canceled claims from which they previously depended. New claims 22-30 have been 
added. Applicant requests entry of new claims 22-30. 

All claims currently pending and under consideration in the referenced application are 
shown below. Applicant requests that these claims he amended as indicated. This listing of 
claims will replace all prior versions and listings of claims in the application. 

f.isting of Claims : 

1-8. (Canceled) 

9. (Withdrawn) An apparatus for determining tlie positions of nucleotide bases in a 
target nucleic acid^ comprising; 

(a) a DNA sequencer comprising an electrophoresis system and a detection system 
for acquiring data traces reflecting the positions of nucleic acid bases in the target nucleic acid; 

(b) a computer connected to the sequencer to receive the data traces, said computer 
comprising a processor; and 

(c) a storage device operatively connected to the computer in which inner alignment 
points and associated reference position numbers for one or more target nucleic acids are stored, 
wherein the processor is programmed to receive the data traces, access the inner alignment points 
and associated reference position numbers, identify peaks in the data traces and assign sequence 
positions numbers to the identified peaks of the data ti aces which naaximize tlie mmiber of times 
that the sequencing position number and the matcliing reference position number arc assigned to 
a base of the same type. 

10-13. (Canceled) 
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14, (Currently amended) Tlio method of claim IQ r A method for alignment of a 
plurality of data traces indicative of the positions of a plurality of nucleic acid b ase types in a 
target nucleic acid sequence, comprising the steps of: 

selecting for each data trace one or more alignment points corresponding to an 
internal peak associated witli internal ba^s that are highly conserved in the target nucleic acid, 
and further comprisin g selcctmg alignment points selected from the group consisting of a primer 
peak associated with unextendcd primer, a full-length pealc associated with full length product 
produced during a cyclic primer extension reaction with two primers, and assigning to each 
alignment point a reference position number reflecting the relative position of the alignment 
point with respect to the sequence as a whole: 

(V) assigning a sequence position number to each peak in each of th e plurality of data 
traces that maximizes the number of times that the se quence position number and the reference 
position number arc assigned to a base of the same type: and 

(d) aliixning the data traces based on tlie assig ned sequence position numbers. 

15, (Previously Presented) The method of claim 14, wherein at least some of the 
internal peak alignment points are members of heterogeneous multiplets. 

1 6, (Previously Presented) The method of claim 14, wherein all of the internal peak 
alignment points are members of heterogeneous multiplets, 

17, (Previously Presented) The method of claim 14, wherein four data traces, one for 
each nucleotide base type, arc aligned. 

18, (Currently amended) Tho method of claim 1,- fef thcr compriiring the otcpa of A 
method for alignment of a plurality of data traces indicative of the positions of a plurality of 
nucleic acid base types in a target nucleic acid sequence , comprising the steps of: 

fa) selecting a set of three or more alignmen t points for each data trace, said 
alignment points being selected from the group consisting of a primer peak associated with 
unextcnded primer, a full-length peak associated vyith full len gth product produced during a 
cyclic primer extension reaction with two primers, an d one or more internal peaks associated 
with internal bases that arc highly conserved in the target nuclei c acid, and assigning to each 
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alipnment point a reference position number reflecting tlie r elative position of the alignment 
point with respect to the sequence as a whole; 

(b) detennining the average peak spacing interval between each of the alignment 
points in each of the plurality of data traces and assigning sequence position numbers to peaks 
occurring at each interval that maximizes the number of times t hat the sequence position number 
and the reference position number arc assigned to a base of the same type, wherein the sequence 
position numbers are used for aligning the data traces based on the assigned sequence position 
numbers ; and 

(c) aligning the data traces based on the assigned sequence position numbCTS . 



19. (Currently amended) Th e method ^ f - cloim 5, turner oonipnsmg tho atops of A 

method for alignment of a plurality of data traces indicative of the p ositions of a plurality of 
nucleic acid base types in a target nuc leic acid sequence, comprising the steps.of: 

(sl) selecting a set of five or more alignment points for each data trace, said alignment 



primer, a full-length peak associated with full length product orodaced during a cyclic primer 
extension reaction with two primers, and one or more intemal peaks associated with inte rnal 
bases that are highly conserved in the target nucleic acid, and assigning to each alignment pgint a 
reference position number reflecting the relative position of t he alignment point with respect to 
the sequence as a whole: 

(b) determitiing the average peak spacing interval between each of the alignment 
points in ^ each of the plurality of data traces and assigning sequence position numbers to peaks 
occurring at each interval that maximi2£ia the number of times tha t the sequence po$ition number 
and the reference position number are assigned to a h^e of the same type, \\iierein the sequence 
position numbers are used for aligning the data traces based on the assigned sequence position 
numbersiJiid 

(c) aligning the data traces based on the assigned sequ ence position numbers, 

method for alignment of a plurality of data traces in dicative of the positions of a plurality of 
nucleic acid base types in a target nucleic acid sequence, comprising the steps at 
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(a) seiectintJ for each data trace one or more alignment poin ts corresponding to an 
internal peak associated with internal bases that are highly co nserved in the target nucleic acid, 
and assigning to each alignment point a reference position number refle cting tlie relative position 
of the alignment point with respect to the seque nce as a whole: 

(h) determining tlie average peak spacing interval between each of the alignment 
points ^n each of the plurality of data traces and assigning sequence position numbers to peaks 
occurring at each interval that maximizes the number of times t hat the sequence position number 
and the reference position number are assigned to a base of the same typ_c , wherein the sequence 
position numbers are used for aligning the data traces based on the a^ssigncd sequence position 
numbersiand 

(c) ahgning the data traces based on the assigned sequence position numbers, 

2 1 . (Previously Presented) The method of claim 1 4, further comprising the steps of 
determining the average peak spacing interval between each of the alignment points and 
assigning a sequence position number to peaks occurring at each interval, wherein the sequence 
position numbers are used for aligning the data traces based on the assigned sequence position 
numbers, 

22. (New) The method of claim 1 8, wherein at least some of the internal peak 
alignment points are members of heterogeneous muhiplets. 

23. (New) The method of claim 18, wherein all of the internal peak alignment points 
are members of heterogeneous multiplets. 

24. (New) The method of claim 1 8, wherein four data traces, one for each nucleotide 
base type, are aligned. 

25. (New) The method of claim 1 9, wherein at least some of the internal pealc 
alignment points are members of heterogeneous multiplets, 

26. (New) The method of claim 19, wherein all of the internal peak alignment points 
are members of heterogeneous multiplets, 
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27. (New) The method of claim 19, wherein foitr data traces, one for each nucleotide 
base type, are aligned, 

28. (New) The method of claim 20, wherein at least some of the internal peak 
alignment points are members of heterogeneous nmltiplets, 

29. (New) The method of claim 20, wherein all of the internal peak alignment points 
are members of heterogeneous multiplets. 

30. (New) The method of claim 20, wherein four data traces, one for each nucleotide 
base type, are aligned. 
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